Cloning, bacterial expression, purification, and characterization of the cytoplasmic domain of rat LAR, a receptor-like protein tyrosine phosphatase.
This report describes the cloning and characterization of rat leukocyte common antigen-related protein (rLAR), a receptor-like protein tyrosine phosphatase (PTPase). The recombinant cytoplasmic PTPase domain was expressed at high levels in bacteria and purified to homogeneity. Kinetic properties of the PTPase were examined along with potential modulators of PTPase activity. Several sulfhydryl-directed reagents were effective inhibitors, and a surprising distinction between iodoacetate and iodoacetamide was observed. The latter compound was an extremely poor inhibitor when compared to iodoacetate, suggesting that iodoacetate may interact selectively with a positive charge at or near the active site of the enzyme. Site-directed mutants were made at 4 highly conserved cysteine residues found at positions 1434, 1522, 1723, and 1813 within the protein. The Cys-1522/Ser mutation resulted in a 99% loss of enzymatic activity of the pure protein. This observation is consistent with greater than 99% of the PTPase activity being found in the first domain of the PTPase and demonstrates the critical importance of this cysteine residue in catalysis. The recombinant C1522S mutant phosphatase could also be phosphorylated in vitro by protein kinase C and p43v-abl tyrosine kinase. When pure recombinant PTPase was mixed with 32P-labeled tyrosine substrate and then rapidly denatured, a 32P-labeled enzyme intermediate could be trapped and visualized by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The catalytically inactive C1522S mutant did not form the phosphoenzyme intermediate.